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Children with protein-energy malnutrition frequently have diarrhoea which may be severe and prolonged. The majority respond to a disaccharide-free diet with dramatic reduction in daily stool weight as the diarrhoea is due to lactose malabsorption, the result of intestinal lactase deficiency (Bowie, Brinkman, and Hansen, 1963, 1965; Bowie, Barbezat, and . There is a generalized depression of all disaccharidase enzymes but malabsorption of sucrose and maltose is less commonly a practical clinical problem . In individual cases of kwashiorkor with severe diarrhoea, lactose-free milk substitutes are of proven value in treatment.
The high incidence of lactose malabsorption in severely malnourished infants is of importance, since in most areas of the world improvement of nutrition is accomplished with milk or dried milk products. The lactose present in these nutriments may actually increase and perpetuate the diarrhoea in some children (Herbst, Sunshine, and Kretchmer, 1969) . However, there is evidence that milk is generally tolerated well enough in most patients for the initiation of cure (Prinsloo et al., 1969) .
The present study reports the effect of lactoseinduced diarrhoea in children with kwashiorkor on the absorption of nitrogen and fat.
Material and methods
Twenty children with protein-energy malnutrition were studied. All had the characteristic signs of Received 21 October 1974. kwashiorkor. They were underweight for age, oedematous, miserable, and had hypoalbuminaemia. They were admitted to a metabolic ward and routine treatment was started. From the next day they were nursed on metabolic beds to obtain separate stool and urine collections. The patients were given full-strength fullcream milk feeds for the first 3 days, then a disaccharidefree formula containing glucose* for a further 4 days, and finally full-strength full-cream milk feeds for a further 4 days. The days on which the diets were changed were excluded so that there were 3 study periods of 3 days each.
The investigations in which the state of lactose absorption in malnourished children was studied have been previously reported .
Nitrogen balance and absorption was performed during the 3-day periods on milk, disaccharide-free diet, and milk feeds. Stools were collected and weighed and proportional aliquots of the stool specimens for 24 hours were taken. At the end of the 3-day period these were pooled, thoroughly mixed, and analysed. Food intake was measured by weighing all bottles before and after feeds. Aliquots of each day's feed were analysed for nitrogen content. Urine was collected under toluene and a 24-hour specimen was frozen. An aliquot of the pooled specimen for 3 days was analysed. (Perrin, 1953) .
Fat balance and absorption was performed at the same time as nitrogen balance and in a similar manner. Aliquots were taken from each day's diet and the total intake determined as in nitrogen balance. The stool specimens analysed were those collected for nitrogen content. Fat content of the diet and stools was determined by the method of van de Kamer, ten Bokkel Huinink, and Weyers (1949) .
Results
The division of these children into 'nonabsorbers' and 'absorbers' of lactose has previously been described . 13 of the children showed marked variations of stool weight, stool lactic acid content, and stool sugar on being changed from milk to disaccharide-free diet and back again. These children had severe diarrhoea while on milk. Lactose malabsorption in this group (the nonabsorbers) was confirmed by abnormal lactose tolerance tests and low or absent small intestine mucosal lactase enzyme assay. 7 children (the absorbers) showed little variation in stool weight and lactic acid content, and lactose tolerance tests showed satisfactory absorption. Disaccharidase enzyme activity was normal.
Nitrogen absorption. In both the absorbers and nonabsorbers there were significant changes in nitrogen absorption (Table I) . The absorbers showed a better percentage nitrogen absorption on the disaccharide-free diet as compared with the initial period on milk (P < 0 02). There was no significant deterioration when these children were put back on milk feeds. In the nonabsorbers there was a significant improvement when changing the diets from milk to disaccharide-free formula (P < 0 * 02) and deterioration (P < 0 -001) on the reintroduction of milk.
Comparison of the absorbers and nonabsorbers showed no significant difference in percentage nitrogen absorption during the first period on milk, nor on the disaccharide-free diet. During the second period on milk, nitrogen absorption was better in the absorbers (P < 0 01).
Stool weight and nitrogen absorption showed an inverse correlation (P < 0 0005) during all 3 diet periods. Mean stool nitrogen in g/24 h was highest in the nonabsorbers while they were on milk (Table I) .
Nitrogen retention. Both absorbers and nonabsorbers had positive nitrogen balances from the start of feeding (Table I ). There was no significant difference in mean nitrogen retention between absorbers and nonabsorbers in any diet period. Nitrogen retention progressively dropped with continued feeding.
Fat absorption. There was no significant change in the absorption coefficient of fat in either the nonabsorbers or absorbers with dietary changes (Table II) 
Discussion
The diarrhoea of lactose malabsorption is mainly due to the osmotic effect of the unabsorbed sugar in the small and large bowel (Haemmerli et al., 1965) . Water resorption is obviously diminished and it seemed possible that this osmotic effect in the small intestine might impair the absorption of other nutrients. The fact that kwashiorkor can usually be cured with milk did suggest that this effect might not be of great practical significance.
Lactose-induced diarrhoea has been shown to have no effect on xylose absorption. Some evidence of a delay in absorption was found but this appeared to be related to the intestinal damage in kwashiorkor and occurred in children both with and without lactose intolerance .
Nitrogen absorption in this series was affected by the lactose-induced diarrhoea and the more severe the diarrhoea, the poorer the nitrogen absorption. Both absorbers and nonabsorbers initially had impaired indices of apparent nitrogen absorption but in the absorbers this rapidly rose to normal levels and remained there. In the nonabsorbers nitrogen absorption was normal when the diarrhoea was controlled on a lactose-free feed but with the reintroduction of milk feeds the recurrence of diarrhoea was accompanied by a significant drop in apparent nitrogen absorption.
Mean stool nitrogen during the 2 periods of lactose-induced diarrhoea was 1 -14 g and 1 *38 g/d. Normal faecal nitrogen for children of this age is usually less than 1 g/d (Shmerling, Forrer, and Prader, 1970 (James, 1971) . It is only in a minority of patients that diarrhoea is unacceptably severe, and in order to manage the problems of water and electrolyte loss a lactosefree formula will be required for a variable period of time. 
